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Where is my application…

Spending Time? Wasting Time? Waiting Too Long?

• Focus tuning on functions taking 
time

• See call stacks
• See time on source

• Find cache misses, branch mis-
predictions and other inefficiencies

• Tune bandwidth

• See locks by wait time

• Red/Green for CPU 
utilization during wait

Intel® VTune™ Amplifier XE 
Performance Profiler

• Windows & Linux
• Low overhead
• No special recompiles Claire Cates

Principal Developer, SAS Institute Inc.

We improved the performance of the latest 
run 3 fold.  We wouldn't have found the 
problem without something like Intel®

VTune™ Amplifier XE.

Advanced Profiling For Scalable Multicore Performance
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Intel® VTune™ Amplifier XE 
Tune Applications for Scalable Multicore Performance

Fast, Accurate Performance 
Profiles

� Hotspot (Statistical call tree)

� Call counts (Statistical)

� Hardware-Event Sampling

Thread Profiling

� Visualize thread interactions on 
timeline

� Balance workloads

Easy set-up

� Pre-defined performance profiles

� Use a normal production build

1 IA32 and Intel® 64 architectures. 
Many features work with compatible processors.  
Event based sampling requires a genuine Intel® Processor.

Find Answers Fast

� Filter extraneous data

� View results on the source / 
assembly

Compatible

� Microsoft, GCC, Intel compilers

� C/C++, Fortran, Assembly, .NET, 
Java

� Latest Intel® processors 
and compatible processors 1

Windows or Linux

� Visual Studio Integration 
(Windows)

� Standalone user i/f and 
command line

� 32 and 64-bit
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Starting VTune™ Amplifier XE -
The First Time

First create 
a project
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Specify optional app to launch
Indicate if you 
want to start 

an app
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Indicate type of profiling
1. Click New 

analysis button

2. Select 
profiling 

type

3. Click 
“Start” to 

begin 
profiling
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Two Ways to Collect Data
Software Collector

Hotspots, Concurrency, Locks & Waits
Hardware Collector

Lightweight Hotspots, Advanced Analysis

Uses OS interrupts
Uses the on chip Performance Monitoring Unit 
(PMU)

Collects from a single process tree
Collect system wide or from a single process 
tree.

~10ms default resolution ~1ms default resolution 
(finer granularity - finds small functions)

Collect on both Intel® and compatible processors Requires a genuine Intel® processor for collection

Call stacks show calling sequence New! Optionally collect call stacks

Works in virtual environments
Works in virtual environments only when 
supported by the VM
(e.g., vSphere* 5.1)

No driver required Requires a driver 

No special recompiles - C, C++, C#, Fortran, Java, Assembly
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Predefined Performance Profiles 

Software Collector
Any x86 processor, any virtual, no driver

Hardware Collector
Higher res., lower overhead, system wide

Basic Hotspots
Which functions use the most time?

Advanced Hotspots
Which functions use the most time?
Where to inline? – Statistical call counts

Concurrency
Tune parallelism.
Colors show number of cores used.  

General Exploration
Where is the biggest opportunity?
Cache misses?  Branch mispredictions?

Locks and Waits
Tune the #1 cause of slow threaded performance – waiting 
with idle cores.

Advanced Analysis
Dig deep to tune bandwidth, cache misses, access 
contention, etc.
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Hotspots Analysis

Identifies where your application is spending the most time

� Top functions/modules etc…

� Includes call stack information

� Drill down to source lines
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Hotspots Analysis

Function 
CPU time

Function 
hotspot

Call stack
Thread 
timeline
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Hotspots Analysis – Source View
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Concurrency Analysis

Identifies how well your application is taking advantage of available processing 
power

� Determine how much parallelism occurred during a run

� Identify locations of high and low concurrency

� Timeline view helps visualize application concurrency



Copyright ©  2014, Intel Corporation. All rights reserved. *Other names and brands may be claimed as the property of others. Optimization Notice

Concurrency Analysis
Summary View
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Concurrency Analysis
Bottom-up View
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Locks and Waits Analysis

Identifies those threading items that are causing the most thread block time

� Synchronization locks

� Threading APIs

� I/O
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Locks and Waits View
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Locks and Waits Source View
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Advanced Processor Analysis –
General Exploration

Predefined Analysis Type that collects different types of CPU performance 
events

� Good for first look at whether any CPU event categories are affecting performance

� GUI highlights those events and functions that have performance problems
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Running the General Exploration collector

2. Select 
“General 

Exploration”

3. Click 
“Start” to 

begin 
profiling

1. Click “New Analysis” 
button
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CPU HW Sampling results

Performance 
problems are 
highlighted

Hovering over a highlighted problem displays a 
tooltip with a problem definition and high level 

suggestions for fixes or analysis next steps
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Double Click to View Source

Find Answers Fast
Adjust Data Grouping

… (Partial list shown)

Filter by Process &
Other Controls

Filter by Timeline Selection 
(or by Grid Selection)

Click [+] for Call Stack

Tuning Opportunities Shown in Pink.  
Hover for Tips
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Timeline Visualizes Thread Behavior

Optional: Use API to mark frames and user tasks

Optional: Add a mark during collection

CPU Time

Hovers:

Transitions
HotspotsLocks & Waits
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Events

See Event Data On Source / Asm
Double Click from Grid or Timeline

Click jump to scroll Asm

Quick Asm navigation: 
Select source to highlight Asm

Right click for instruction 
reference manual

View Source / Asm or both
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Compare Results Quickly - Sort By Difference

Quickly identify cause of regressions.

� Run a command line analysis daily

� Identify the function responsible so you know who to alert

Compare 2 optimizations – What improved?

Compare 2 systems – What didn’t speed up as much?
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Command Line Interface
amplxe-cl is the command line. 

Windows: C:\Program Files\Intel\Amplifier XE \bin[32|64]\amplxe-cl.exe
Linux: /opt/intel/amplifier_xe/bin[32|64]/amplxe-cl

To get detailed help:
amplxe-cl –help

Get Command Line from GUI
Command examples:

1. amplxe-cl -collect-list
2. amplxe-cl -knob-list=hotspots
3. amplxe-cl -collect=hotspot – myapp.exe [MyParams]
4. amplxe-cl –report hotspots

CLI is very useful for running The Amplifier XE as 
part of Performance regression testing
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Regression Testing
Create Baseline: 

$> amplxe-cl -collect
hotspots -r BaseLinePerf -- myapp.exe
$> amplxe-cl –report hotspots –r BaseLinePerf

Nightly Performance Regression Testing:
$> amplxe-cl -collect
hotspots –r nightlyresults -- myapp.exe
$> amplxe-cl –report hotspots –r BaseLinePerf –r 

NightlyResults
[…]
Module    Process   Result 1:CPU Time  Result 2:CPU Time  

Difference:CPU Time
myapp.exe myapp.exe 23.141 61.531 -38.391
…
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Remote Data Collection
Conveniently analyze data collected on remote systems 

1. Setup the experiment using GUI locally

2. Copy command line instructions to 
paste buffer

3. Open remote shell on the target 
system

4. Paste command line, 
run collection

5. Copy result to your system

6. Open file using local GUI

Local System
VTune™ Amplifier XE 
Full user interface

Remote System
Lightweight command 
line collector

Copy command line

Copy results file

• Minimal 
“performance footprint” 
during collection

• Easy setup using GUI

• Easy analysis of results
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Tune MPI Apps Single Node Threading
Intel® VTune™ Amplifier XE Performance Profiler

Launch Intel® VTune™ Amplifier XE 

� Use mpirun or mpiexec

� List your app as a parameter 

Results organized by MPI rank 

Review results 

� Graphical user interface 

� Command line report

33

Tune for Scalable Multicore Performance



Copyright ©  2014, Intel Corporation. All rights reserved. *Other names and brands may be claimed as the property of others. Optimization Notice

Using VTune Amplifier XE with Hybrid MPI + Threads

Use the command-line tool under the MPI run scripts to gather report 
data

$ mpirun -n 4 amplxe-cl –-result-dir ampl_results -collect hotspots --
./example.exe

A results directory is created for each MPI rank

� Can use arg sets to filter on a subset of ranks

Launch the GUI and view the results for each particular rank
$ amplxe-gui ampl_results.<rank#>

34
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Low Overhead Java* Profiling
Low Overhead & Precise

� Sampling is fast / unobtrusive

� Hardware sampling even faster
(Now with optional stacks!)

� Advanced profiles are unique
(cache misses, bandwidth…)

Better data, lower overhead, easier to use

Versatile & Easy to Use

� Multiple simultaneous JVMs

� Mixed Java / C++ / Fortran

� See results on the Java source
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Intel® Xeon Phi™ coprocessor support
Hardware CPU event profiling (CPU usage, cache misses,…)
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Summary

The Intel® VTune Amplifier XE can be used to:

� Find source code for performance bottlenecks

� Characterize the amount of parallelism in an application

� Determine which synchronization locks or APIs are limiting the parallelism in an 
application

� Easily find CPU performance events that are causing additional CPU cycles
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Legal Disclaimer & Optimization Notice
INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO 
ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND 
INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR 
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, 
COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  
Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, 
operations and functions.  Any change to any of those factors may cause the results to vary.  You should consult other 
information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of
that product when combined with other products. 

Copyright © 2014, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel logo are 
trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel 
microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the 
availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent 
optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture 
are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the 
specific instruction sets covered by this notice.

Notice revision #20110804




